Seismic Reflection Testing

- Highland Park Fault
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eismic Reflection Testing

Zone 4 - Raymond Fault
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Geotechnical Factors That
Affect Tunneling

Groundwater conditions

Major geologic structures (faults, folds,
discontinuities, etc.)

Potential for gassy conditions
Contaminated soil, rock, and/or groundwater
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Preliminary Evaluation of




Status of Evaluation

 Drilling program results
 Available laboratory test results
 Available geophysical test results

* Preliminary findings discussed
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Blevation {feel)

Representative Geologic

Cross Section for Zone 1

Representative Geologic Cross Section for Zone 1
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EXPLANATION
UNITS (from Lamar, 1970) SYMBOLS (All locations are approximate)
HORIZONTAL GRAPHIC SCALE Quahﬂnary DQPOE“S
I Anticipated Tunnel Alignment
2,000 0 1,000 2,000 Qal Alluvium: silt, sand and gravel o 9
Qab Old Alluvium: sifl, sand and gravel forming — X _  Historically Highest Groundwater Level (COMG, 1988d)
3 alluvial plain and alluvial terrace deposits
Data'Saurces; - ! = Recent Groundwater Level (CH2ZM HILL, 2007)
COMB (15300) Puente Formation (Late Miocene) \
City of Los Angeles {2001} Inactive Fault
IMMI (1852) Tpsl | Sistone: well bedded, light brown and light gray \
Lamar (1570} Tpsh | Shale: well bedded, light gray, siliceous ———— Geologic Contact
Yerkes, el al (1977)
Tpds Diatomnaceous Shale: punky, dull white I R-09-21-B3 Continuous Core Boring (CH2M HILL, this study)
well bedded, medium-to-coarse-
Tpss grained, light brown to gray I 27608 Boring (Yerkes, et al, 1877)
T Undifferentiated sittstone, shale, sandstone
PUN_| and cong I B105 Baring (City of Los Angeles, 2001)

71-G2
ot Seismic Reflection Line ([CH2M HILL, this study)

DRAFT

EXHIBIT X
Represantative Geologic
Cross Section for Zone 1

SR-T10 Tunnel Technical Study
Los Angeles County, Calfornia

CH2MHILL
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Zone 1 (to SR-2 at I-5)

inflows
« Several inactive faults within the Zone
 Potential gassy conditions
« Superfund site located in the northwest portion

- Groundwater is approximately 20 to 50 ft below
surface
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Representative Geologic

ross Section for Zone 2

Representative Geologic Cross Section for Zone 2
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EXPLANATION

UNITS (from Lamar, 1970) SYMBOLS (All locations are approximate)

Quaternary Deposits Topanga Formation (Middle Miocene) BN  Anbcipated Tunnef Alignment

Sandstone: Well bedded, medium- — X _  Historically Highest GW Level (COMG, 1888d)
to coarse-grained, brown ‘

Qal Alluvium: sit, sand and gravel
HORIZONTAL GRAPHIC SCALE

e .
Qalo Qld Alluvium: sitt, sand and grave! forming

| dissected alluvial plain and alluvial terrace deposits Canglomerate: Massive to well \ Inactive Fautt
2,000 [ 1000 2,000 bedded, light brown
Puente Formation (Late Miocene) Siltstone Well bedded, medium —=—=——Gealogic Contact
s to dark brown T

S::;s:;:c“' EERHLIN| Stheine: well bedded, liht biown nd Kght gray [ R05-21-83 Continuous Core Boring (CH2M HILL, this study)

(1898d) |
City of Los Angeles (2001) Tpsh | Shale: well bedded, light gray, siliceous I S T,
bl (1283) Tpds | Diatomaceous Shale: punky, dull white -
Lamar (1870} I B-105 Boring (City of Los Angeles, 2001) EXHIB
Yerkes, et al (1577} Tpss Sandstone: well bedded, medium-to-coarse- gwessa:cre_uue{ﬁgdogg

' I - " ion o

Rramid-Tattbeoon 1 gray i Seismic Reflection Line (CH2M HILL, this study) S;_s:m TJ mix 5 Study 3 O
Los Angeles Counly, Calfornia

1t 2o 2 cooma_sweion. f 509 CH2MHILL




Zone 2 (to SR-2)

- Shallow alluvium at northwest end

 Variable geologic structures

« Several inactive faults within the zone

- Raymond fault crosses near northwest end

- Groundwater is approximately 20 ft below surface

@ Metro 31
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Representative Geologic

Cross Section for Zone 3

Representative Geologic Cross Section for Zone 3

1200

1200

Elevation (feet)

North End of Ex|sting 710 Fwy

Val Blvd
Alharrbra Ay

Orange St

Huntington Dr.Main St

HORIZONTAL GRAPHIC SCALE

2,000 1000 2,000
Data Sources:

COMG (1885a) Lamar (1870)

CDMG (19885) MSGW (2008)

CDMG (1898d) Morton and Miler (2003)

COWR (1966) Tan (20006)

EMI (2008)

Dibbles (1999)
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EXPLANATION

UNITS (from Lamar, 1870)
Quaternary Deposits

Qto Qld Terrace and fan alluvium:
| primarily sand and gavel

Qalo Old Alluvium, sand and gravel

Q Very Cld Alluvium: primarily cobbles
and coarse gravel

Puente Formation (Late Miocene)

Siltst o 4
shale and sandstone, brown, gray, and black

Topanga Formation (Middle Miocene)
F y sandstone and ‘with
interbeds of siltstone and mudstone, brown, dark gray, and black.

; Undifferentiated)

Fernando Formation (Pli

Siltstone: massive
Primarily Dsorite and gneiss, generally highly fractured

Mission St L
Pasadena Fwy |

Glenarm St

SYMBOLS (All locations are approximate)

[zems Continuous Core Boring (CH2M HILL, this study)
I 1401 \Water Production Well (COWR, 1966)

= Seismic Reflection Line {CH2ZM HILL, this study)
I cast

I BA(NM)

Ios-zx EM-2) Continuous Core Baoring (EMI, 2008)
Jes2

4p46and  pgp kes et al, 167
I ring (Yerkes et al, T}

Fairoaks A
Caifornia Bivd

Elevation (feet)

IR Anticipated Tunnel Alignment
— X Historically Highest Groundwater Level
(COMG, 1908f, 1998d)
= ¥ 2006 Groundwater Level (MSGW, 2008)
l.'i! Inactive Fault
“ Active Fault
————— Geclogic Contact, queried where uncertain
DRAFT
EXHIBIT X
Representalive Gedogic

Cross Section for Zone 3
SR-710 Tunnel Technical Study

Los Angeles County, Calfornia CH2MHILL
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Zone 3 (to I-210 at SR-134)

* North of Eagle Rock Fault cobbles and boulders may be
encountered

« Highly variable geologic structures (faults, folds, etc)

- Raymond Fault considered active and a groundwater barrier
 Several inactive faults including Eagle Rock fault

 Highly variable groundwater depths

@ Metro 34
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Representative Geologic

Cross Section for Zone ¢

Representative Geologic Cross Section for Zone 4
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HORZONTAL GRAPHIC BCALE

2,000 0 100 2000
Data Sources:
COMG (1868a) Larnar (1970
COMG [16680) MSTW (2000
COMS (18684} Morion and Milier (2003)
CTWR (1066 Yeats (2004)
CHIM HILL (2003)  Tan (2000a)
CHIM HILL (2006)  Tan (20008)
Diblee (1998) Yerkes and Campbsi (2005
n

MNITS (from Lamar, 1870}
Quaternary Deposits

i Aduvium, Sit, clay, sand and gravel. fan and

Fernando Formation (Pliocens)

Sitstone, massies, very dark gray to black

Puente Formation (Late Miocene)

Sitstone claystors mudstone. and e
P | sandsiore. wet bedded, browe, gray black
Topanga Formation (Middle Miocene)
Primary Sandstone and conglomerate with abundart
siltstone and mudstone inberbads; browe, gray, black
Crystalli Rocks (M.

Prmarity Dior e and gneiss, generally highly Tractured

allwy-fil copossts in poorly bedded, disconbrous lonses v

EXPLANATION
SYMBOLS (All locations are approximate)
N Aticpated Tunnel Akgnment

= = == Historically Highest Groundwater Leved (COMG, 1998a, 10850, 1088d)
= X _ 2000 Groundwater Level (MSGW, 2008)
1I1| Insctive Fault
\ Actve Faut

\

Geologe Contact, quened where uncertan

Tzams

I....
I.M,.¢

863

Continuous Core Boring [CHM HILL, this study)
Water Production Wisl ([COVWR, 1668)
Groundwarter Manitoring Well (CHIM HILL, 2003)

Semma: Reflection Line {CHIM HILL, this study)

DRAFT
EXHBIT X

Represantatve Geclogs
Cross Sechon for Zone 4
SRTH0 Turmel Technical Stady

Los Angoles Couny, Calfomia CHZMHILL
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Zone 4 (to I-210)

> Puente Formation: sandstone, siltstone, and mudstone

 Raymond Fault is considered active and a
groundwater barrier

 Potential for high groundwater inflows in alluvium
 Potential for caving soils
- Groundwater levels not uniform across the zone
« Aquitards exist throughout zone
c@roundwater contamination plume at central portion

@
Metro 37




